A best evidence topic in cardiac surgery was written according to a structured protocol. The question addressed is whether the figure-ofeight technique is superior to the simple wire technique for closing of the sternum?
Introduction
A best evidence topic was constructed according to a structured protocol. This protocol is fully described in the ICVTS [1] .
Clinical scenario
You are assisting with an aortic valve replacement operation in an 85 year old female. She had a long-standing history of chronic obstructive airway disease and diabetes mellitus. The valve was severely calcified. You successfully excise and replace the valve and you are now asked to close the sternum by the consultant. He states that this patient is high risk for sternal dehiscence and thus you should use the figure-of-eight technique to close the sternum. You agree that this patient is high risk and you close the sternum using this technique but you wonder what evidence there is to support the benefit of this technique in high risk patients.
Three-part question
In (patients undergoing cardiac surgery) is closure of the sternotomy using (standard or figure-of-eight sternal wire closure) the most effective in preventing (sternal dehiscence).
Search strategy
Medline 1966-Aug 2003 using the OVID interface (exp sternum/or stern$.mp) and (exp suture techniques/or exp bone wires/or bone wires.mp or wire$.mp) and (exp models,biological/or exp stress, mechanical/or exp surgical wound dehiscence/or dehiscence.mp or exp mediastinitis/or mediastinitis.mp or biomechanic$.mp or sternal union.mp)
Search outcome
One hundred and eleven papers were found from Medline and seven relevant papers were selected as providing the best evidence. [2 -8] . These papers are presented in Table 1 . 
Comments
Two types of paper were found in this search. Several clinical papers documented the authors' clinical experience of a particular technique, and the remaining papers looked at biomechanical testing of the various sternal wire techniques using ex vivo sternal models.
Three clinical papers are presented here. Casha et al. [5] described their particular technique of trans-sternal multi-twist wire closure, and stated that over 10 years and 2000 cases their sternal complication rate was 0.5%. Murray et al. [7] reported that in 34 high-risk patients and an additional 84 consecutive patients there were no cases of dehiscence or mediastinitis using a figure-ofeight technique. DiMarco et al. [8] reported that in 978 patients who had peristernal figure-of-eight wires used to close the sternum, the major sternal complication rate was 0.9%. However no clinical studies have directly compared one closure technique to another, and thus it is difficult to come to any firm conclusion from the results of these uncontrolled, retrospective cohort studies.
In contrast, several well conducted biomechanical studies have been performed. Dasika et al. [2] used a polyurethane foam sternal model to compare six simple wires, seven simple wires and six figure-of-eight wires, all placed peristernally. They found that figure-of-eight wires performed similarly to the standard six simple wires and only adding a 7th simple wire reduced the distraction seen at 400 N of tension.
Losanoff et al. [4] directly compared peristernal simple wires with peristernal figure-of-eight wires in a porcine sternal model. They found that the single peristernal wire technique required a higher force to cause failure than the figure-of-eight technique.
Casha et al. [5] in 1999 studied five techniques of closure using a steel sternal model. They found that the displacement at 20 kg of tension was smaller for single wires than figure-of-eight and the breaking strain was similar for both techniques. Casha et al. [3] hypothesised that in fact single distraction testing was inferior to repeated cycles of loading which could mimick the clinical phenomenon of sternal cut-through of wires. They used sheep sternums to test a range of techniques and found that trans-sternal figure-of-eight wires performed more poorly than simple wires and peristernal simple wires were considerably superior to either technique in preventing cut-through. It is however important to note that they did not assess peristernal figure-of-eight wires.
None of these clinical or biomechanical studies demonstrated any superiority of the figure-of-eight wire technique over simple wiring, and in fact several of the biomechanical studies suggest that the issue of whether the wire is placed trans-sternally or peristernally may be a more important factor in promoting sternal stability.
Clinical Bottom line
The figure-of-eight wire technique is not superior to the simple wire technique for closure of the sternum.
